Cloned cDNA and genomic sequences have been analyzed to deduce the amino add sequence of phytochrome from etiolated Avena. Restriction endonuclease site polymorphism between clones Indicates that at least four phytochroroe genes are expressed In this tissue. Sequence analysis of two complete and one partial coding region shows ~98t horaoiogy at both the nucleotide and amino add levels, with the majority of amino add changes being conservative. High sequence homology Is also found In the 5'-untranslated region but significant divergence occurs 1n the 3'-untranslated region. The phytochrome polypeptides are 1128 amino acid residues long corresponding to a molecular mass of 125 kdaltons. The known protein sequence at the chromophore attachment site occurs only once 1n the polypeptide, establishing that phytochrome has a single chromophore per monomer covalently linked to Cys-321. Computer analyses of the amino add sequences have provided predictions regarding a number of structural features of the phytochrome molecule.
INTRODUCTION

MATERIALS AMD METHODS
Isolation of phytochrome cDNA clones
The Isolation and characterization of phytochrone cDNA clones pAP-2 and pAP-3 (redefined here as pAP-3.1 and pAP-3.2 respectively) have been 
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DISCUSSION
The data presented here represent the first complete amino acid sequences for the phytochrorae apoprotein. The overall picture of the photoreceptor now 1s that of a molecule that 1s a diner (2) of two 1128  ara1no-ac1d polypeptides each carrying a single, covalently linked chromophore 1n a globular, NH2-tenn1nal The search for proteins In the NBRF database with sequences similar to that of phytochrome Is of Interest for two main reasons. First, because the molecular mechanism of phytochrome action Is unknown, the Identification of proteins with homologies to the photoreceptor might provide some Insight Into that mechanism (26) . Unfortunately this approach provided no Immediately useful Information 1n the case of phytochrome. Second, because the tetrapyrrole chromophore of phytochrome Is very closely related to the chromophores of the phycobi11 proteins of cyanobacteria and red algae, the possible evolutionary relationship between the two groups of chromoproteins has long been a matter of speculation (46). The absence of any substantial sequence similarity between phytochrome and the phycobi-11 proteins currently available In the NBRF database thus far speaks against a common evolutionary origin for the apoproteins of these photoreceptors.
